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> Innovation by selection of
varieties and use of renewable
resources.

> Use of alternative solvents and
principally water or agro-solvents.

> Reduce energy consumption by
energy recovery and using
innovative technologies.

» Production of co-products instead
of waste to include the bio- and
agro-refining industry.

» Reduce unit operations and
favour safe, robust and controlled
processes.

> Aim for a non denatured and
biodegradable extract without
contaminants.
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Energy efficient conversion syst

End product
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Pre-treatments
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Pretreatment

Bead milling, Extrusion,
Compression puffing,
Ultrasound, Microwave, Novel
Supercritical fluid
Enzymatic hydrolysis

technique

Acid/alkali,
Ethanol
formaldehyde

Conventional
technique

Grinding, Milling,
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pretreatment

Ultrasound, Microwave, PLE,
Sub critical and Supercritical

fluid, Enzymatic, PEF, Novel
Hydrodynamic cavitation, extraction
Plasma

Maceration,
Heat Conventional
treatment extraction
Stirring
Decoction

Ultrasound and
Combination of microwave,

novel ex’rrag’rion Enzymatic and ultrasound
technologies Microwave and enzyme
Ultrasound and

supercritical fluid

Supercritical CO,, Subcritical
water, lonic liquid, deep
eutectic solvents solvents

Green

Acids, Alcohal,
Non- green Alkaline,

solvents detergents,
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| Manual operation

(b) Module plate
for flow cells

(a) Module plate
| for the batch cell

High Pressure Processing Pulsed Electric Field

Microwave + Ultrasound Assisted
Extraction
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Rotor &
Stator
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Hydrodynamic cavitation

Speed Drop Pressure Drop

Pression Increase Speed Increase
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Formation Growth  Controction Implosion
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Plasma assisted extraction
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High voltage electrode
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Ground electrode

Voltage: 25 kV Voltage: 20 kV
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Plasma jet system
STSM funded by PIAgri Hot plasma system



Scanning Electron Microscopy
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dried biomass

o S » v Energy efficient drying techniques
: ' £ v Stabilising fresh biomass
Blorefmery —— ' M v Utilising fresh biomass

PRE-EXTRACTION 1
Acid treatment in water
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